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ABSTRACT : 

PURPOSE: To obtain a sustained release medicine -containing ceramic 
porous 

substance capable of sustaining a medicine for a long period and 
preventing 

side effects due to concentrated elution of the medicine by applying 
a 

biodegradable substrate containing the medicine, dispersed and held 
therein to 

the inner wall surfaces in pores and the outside surface of a ceramic 

porous 

substance . 



CONSTITUTION: A sustained release medicine -containing ceramic 
porous 

substance is obtained by applying a biodegradable substrate 
containing and 

holding a dispersed medicine therein and further containing at least 
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one 

selected from chitin and its derivative or collagen to the inner wall 
surfaces 

of pores and the outside surface of a ceramic porous substance 
composed of 

calcium phosphate-based ceramics, alumina, zirconia, etc. Calcium 
phosphate-based ceramics excellent in biocompatibility, etc., are 
preferred as 

the aforementioned ceramics and tricalcium phosphate and 
hydroxyapatite at 

1.4-1.7 atomic ratio (Ca/P) are especially preferred in aspect of 
rapid 

production of newly formed bones. The porosity of the ceramic porous 
substance 

is preferably 30-95% and the average pore diameter is preferably 
within the 

range of 10-300μm. 
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CLAIMS 

(57) [Claim(s)] 

The sustained-release drugs content ceramic porous body in which the biolysis 
nature base material which is chosen from the chitin and its derivative, or 
collagen which carried out distributed maintenance of the drugs, and which 
contains a kind at least adheres to the inner-wall-of-hole side and the outside 
surface of a ceramic porous body. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This Invention relates to the ceramic porous body of the 
drugs content which can be released gradually under control of drugs used for 
the therapy of the artificial bone filled up to the part which excised the bone, an 
osteomyelitis, a malignant tumor, etc., etc., prevention of transmission, etc, 
[0002] 

[Description of the Prior Art] When prescribing drugs for the patient to 
inflammation, a tumor, etc. which carry out the localization, drug effect acts 
greatly by the partial convection time of drugs. Generally, since the living body 
side has the character to use the mechanism which eliminates such drugs 
promptly, it is a usual state for absorption flowing back to be carried out into 
blood from immediately after administration, and to be excreted through liver or a 



kidney. 

[0003] In order to resist this rapid excretory process and to make the effect of 
drugs maintain over a long time, you have to devise the method of prescribing 
drugs for the patient in gradual release, drug solution sinking-in porous ceramics 
(JP,59-101 145,A) which infiltrated drugs into the pore of a ceramic object for this 
purpose The nature filler of calcium phosphate (JP, 60-1 06459, A) which puts in 
antibiotics and uses the circumference as a calcium phosphate layer is in the 
ceramic granule object for physic administration (JP,62-6522,B) which nnade 
physic contain in the stoma which a granule has, and the stoma. 
[0004] 

[Description of the Prior Art] In the pore of Ceramics Sub-Division, each above- 
mentioned drugs content ceramic object is that which is making drugs hold as it 
is and which is passed over which and twisted, and is not necessarily enough. [ 
of prolonged maintenance of drug effect ] 
[0005] 

[Means for solving problem] In order to solve the above-mentioned technical 
problem, this invention is not the thing which stops at a mere drugs sinking-in 
container. The biolysis nature base material which is chosen from the chitin and 
its derivative, or collagen holding the drugs which are excellent in the continuous 
effect of drug effect and which contains a kind at least offers the sustained- 
release drugs content ceramic porous body adhering to the inner-wall-of-hole 
side and the outside surface of a ceramic porous body. 
[0006] 

[Working example] 

Work-example 1 hydroxyapatite is changed into slurry status with a ball mill, and 
it is 3 about 1cm. #30 After sinking into urethane foam, it calcinates at 1300 
degrees C, and they are 90% of porosity, and the average pore size 300. mum 
Two ceramic porous bodies which consist of hydroxyapatite were produced. 
Next, Chitin 5g and Collagen 1 g were dissolved in 50ml of solution of 
hydrochloric acid of PH. 3.0, and the kanamycin 2g of antibiotics was made to mix 
with this compound solution. One in the above-mentioned hydroxyapatite porous 



body in this solution Imnnersion, vacuum defoaming, the chitin collagen biolysis 
nature base material 2 with which distributed maintenance of the kanamycin 1 
after drying, as washed by flush in order to remove superfluous hydrochloric acid 
and shown in the mimetic diagram of drawing 1 was carried out - the foramen of 
the foramen 4 of said hydroxyapatite porous body 3 - the inside surface ~ and 
the sustained-release drugs content ceramic porous body 5 of this invention 
contained in the status that it was alike and adhered to the external surface was 
produced. 
[0007] 
[Table 1] 
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[0008] Thus, it is Table 1 about tlie result of having evaluated the physical- 
properties characteristics of one ceramic porous body by produced above- 
mentioned this invention, and the ceramic porous body which does not contain 
the above-mentioned biolysis nature base material. It is shown. In addition, the 
universal testing machine performed measurement of compressive strength. 
[0009] Next, the conventional drugs content ceramic porous body which changed 
kanamycin into slurry status to the above-mentioned ceramic porous body, and 
was made to contain, and the sustained-release drugs content ceramic porous 
body by above-mentioned this invention are immersed in 50ml of phosphate 
buffer solutions. It was released gradually in 37-degree-C humidistat, and the 
total elution rate of kiln ISHIN was temporally investigated by liquid 
chromatograph. It is Table 2 about the result. It is shown. In addition, content of 



kanamycin by the conventional drugs content ceramic porous body is several 
micrometers about kanamycin. After grinding, in order to give viscosity, 
sterilization water was added and it changed into slurry status, and said ceramic 
porous body was infiltrated there, and it carried out by making it dry after that. 
[0010] 
[Table 2] 
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[001 1] Drawing 2 graph-izes the result of Table 2, and in the thing nnade to 
contain, kanamycin only so that clearly also from drawing 2 Eight days, In the 
sustained-release drugs sinking-in ceramic porous body of this Invention 
contained after the chitin collagen biolysis nature base material with which 
distributed maintenance of the kanamycin was carried out on the other hand had 
adhered to the surface in a foramen of the porous body, it is about 32 days. It 
turns out that elution of the drugs where the thing of this invention was stabilized 
over the long period of time rather than the conventional thing was performed. 
[0012] By the way, what does not have noxiousness, such as for example, 
calcium phosphate system Ceramics Sub-Division, alumina, and zirconia. as a 
material which constitutes a ceramic porous body is used. Calcium phosphate 



system Ceramics Sub-Division which whose generation of ****** is good, excels [ 
generation ] in biocompatibility etc., and requires it also in it is the optinnal. 
[0013] To a phosphoric acid NKARUSHIUMU compound, CaHPO 4-2 H2 O 
(brushite), CaHPO 4 (monetite) and Ca2 P 2 O 7 (pyrophosphoric acid calcium), 
Ca3 (P04) 2 (bird calcium phosphate) There are Ca5 (P04) 3 (hydroxyapatite 
(OH)) etc. and they are these compounds Independence or 2 It can use as a 
mixture beyond a seed. The atomic ratio of Ca/P is 1 .4-1 .7 also in it. Things, 
such as bird calcium phosphate in within the limits and hydroxyapatite, are 
desirable from the Reason generation of a new bone is quicker than other 
calcium phosphate compounds. 

[0014] The ceramic porous body has the arbitrary porosity which the biolysis 
nature base material which carried out distributed maintenance adheres to the 
surface of the foramen, and may contain drugs, and an average pore size. The 
drugs carriers generally used for the same purpose as this invention are usually 
porosity =10-98% and average pore size =1 - 500. mum although it is In the 
ceramic porous body which is the constituent factor of this invention, porosity is 
30% or less and an average pore size is 10 micrometers. Below, the biolysis 
base material which carried out distributed maintenance of the drugs does not 
fully contain, and porosity cannot produce [ difficult or ] 95% or more of thing. 
Moreover, an average pore size is 300. mum The temporal duration of the drug 
effect by which distributed maintenance was carried out becomes short, and, 
above, an effect does not fully go up. Therefore, the porosity of the ceramic 
porous body of this invention is 10-300 as 30 to 95%, and an average pore size, 
mum It is desirable. 

[0015] Well-known various methods can be taken for the manufacture method of 
a ceramic porous body. For example, porosity can manufacture the porous body 
up to about 50% by mixing-fabricating an organic substance to ceramic powder, 
and calcinating it to it. Moreover, porosity can be raised to about 95% by 
immersing the sponge of the polymer nature material which is the same method 
as this example in the slurry with which it was mixed with ceramic powder, and 
calcinating it. 



[0016] With the chitin as a biolysis nature base material which carries out 
distributed maintenance, drugs Next, Crustacea, The N-acetyl D glucosamine 
obtained by carrying out hydrochloric acid treatment and **** soda treatment of 
the inside of an insect, and carrying out separation refinement of protein and the 
minerals is beta-1 and 4. Chitosan is the deacetylation thing unitedly. ** 1 The 
general formula of chitin and chitosan is shown. 
[0017] 

[Chemical formula 1] 

CH20H 




• R: oh -tJl-a — T. 
NH, ^ h -If V 
NHOOCH, ^1'> 

[0018] Although those derivatives, such as chitin, chitosan, an etherifi cation 
thing, esterification material, and a carboxyl methylation thing, and collagen are 
used as a biolysis nature base material for holding drugs Among these, collagen 
is main protein which constitutes connective tissue, such as a bone of an animal, 
and the skin, and, as for the molecular weight, the poly PECHIDO chain of about 
100,000 is 3. Spiral structure peculiar to collection ****** collagen of books is 



formed. Peptide chain which does not tal<e spiral structure to the both ends of » 
this molecule (telopeptide) It is attached and the antigenicity of collagen is known 
as it is what is depended on existence of this TEROPECHIDO. As for collagen as 
a biolysis nature base material used for holding drugs, the atelocollagen which is 
made in oxhide etc. by the enzyme treatment method which is a well-known 
method, or the alkali treatment method and which does not contain a telopeptide 
chain substantially, namely, does not have antigenicity is used. Moreover, gelatin 
which is the conversion object of collagen can also be used as a biolysis nature 
base material holding drugs. 

[0019] The kind of biolysis nature base material used for holding drugs, 
concentration, etc. are chosen according to the purpose and a use. 
[0020] It is the physic which needs drug effect maintenance over a long time as 
drugs held. For example, there are antibiotics, an anticancer drug, protein drugs, 
an osteoplasty factor, etc. If shown concretely, penicillins, cephalosporin, 
kanamycin, tetracycline, actinomycin, etc. will be used as antibiotics. As an 
anticancer drug, carzinophilin, sarkomycin, PUREO mycin, cycio HOFUFAMIDO, 
etc. are used. Bone mole follow JIKKUPUROTIN etc. is used as an osteoplasty 
factor. [ the method of making the above drugs holding to a biolysis nature base 
material ] first, [ a biolysis nature base material, chitin, chitosan, collagen, etc. 
which are used for holding drugs are dissolved in solvents, such as formic acid, 
hydrochloric acid, and acetic acid, and / drugs / distribute and ] After sterilizing 
the porous body of Ceramics Sub-Division, by making the solution which carried 
out distributed content of the above-mentioned drugs immerse the above- 
mentioned porous body, and decompressing with a vacuum pump etc., the air in 
a foramen is eliminated and the biolysis nature base material holding drugs 
adheres to the surface in a foramen of a porous body. Ordinary temperature 
desiccation or lyophilization is performed to this, and the sustained-release drugs 
content ceramic porous body in which the biolysis nature base material holding 
drugs adhered to the surface in the foramen of a porous body is obtained. 
[0021] As for the porous body obtained by sinking in and on the other hand 
calcinating the slurry made to mix with ceramic powder to a sponge-like organic 



matter continuation porous body, hardness becomes low. however, the biolysis 
nature base material which held drugs to this porous body - the surface outside 
a porous body, and a foramen - since the coat of the inner surface is carried out, 
hardness becomes high. In addition, the quantity of the drugs to contain differs 
and is determined by the size of a ceramic porous body, form, the purpose of 
use, etc. according to an adapted case. 

[0022] It is Naphthalene 50g to work-example 2 bird calcium phosphate 100g. 
The classification of mixing and the thing which carried out press forming is 
carried out after calcination at 1200 degrees C, and it is alpha. Two ceramic 
porous bodies of bird calcium phosphate were produced. 
[0023] It is Chitosan 4g PH4.0 The liquid which dissolved in 50ml of formic acid 
solutions was made to distribute the cisplatin 3g of an anticancer agent. 30g of 
porous body granulation of the above [ solution / this ] immersion and vacuum 
defoaming - [ dry and ] alpha in which the chitosan biolysis nature base material 
with which the chitosan biolysis nature base material which canried out distributed 
maintenance of the cisplatin adhered to the surface in a foramen adhered to the 
surface and the external surface In a foramen The sustained-release drugs 
content ceramic porous body by this invention of bird calcium phosphate was 
produced, alpha of the porous body containing the biolysis nature base material 
which carried out distributed maintenance of the above-mentioned cis- blastin 
The physical-properties value of bird calcium phosphate is shown in Table 3. 
[0024] 
[Table 3] 
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[0025] Moreover, it is parallel and is PH7.4 in one of the remainder among the 
above-mentioned ceramic porous bodies. The conventional drugs content . 
ceramic porous body which immersed In 50ml of phosphate buffer solutions, and 
made the cis- blastin contain is produced. It is a work example 1 in the sustained- 
release drugs content ceramic porous body of said this invention which made the 
chitosan produced by the above-mentioned method carry out distributed 
maintenance of the cis- blastin. It is Table 4 about the result of having 
investigated the total elution rate of the cis- blastin temporally similarly. It is 
shown. 
[0026] 
[Table 4] 
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[0027] Moreover, what Clough-ized the result of Table 4 is shown in drawing 3 . 
Although sustained-release is lost after ten day and continuous drug effect is not 
clearly [ from Table 4 and drawing 3 ] expectable by the conventional drugs 
content ceramic porous body, on the other hand, with the porous ceramics by 
this invention, the elution trend stabilized even if 40 days passed was seen, and 
elation of continuous drugs has taken place. 

[0028] They are after calcination, 35% of porosity, and the average pore size 200 
at 1 100 degrees C in paraffin wax 40g to work-example 3 bird calcium phosphate 
100g about mixing and the thing which earned out press forming, mum beta - 
Ceramic porous body 2 of bird calcium phosphate ** was produced. 
[0029] It is Chitosan 2g PH5 Antibiotics and Tetracycline 2g were made to mix 
with the solution which dissolved in 50ml of formic acid solutions. It is 1 among 
the above-mentioned ceramic porous bodies to this solution. ** is immersed, in 
addition it is a work example 1 . The sustained-release drugs content ceramic 
porous body of this invention was produced by the same method, the 1 [ 
moreover, / remaining ] of the above-mentioned ceramic porous body using ** - 
work example 1 using the same method ~ the conventional drugs content 



ceramic porous body production of tetracycline content - it carried out. The 
quantity of the former tetracycline is 3 1cm of porous bodies. 45mg of hits and 
the latter are work examples 1 , although it was 50mg. The total elution rate of 
tetracycline was temporally investigated by the same method. It is drawing 4 
about the result. It is shown. 

[0030] Even if the sustained-release drugs content ceramic porous body of this 
invention will pass 60 days so that clearly from drawing 4 , it turns out that 
sustained-release [ of drugs ] was shown. 

[0031] They are after calcination, 50% of porosity, and 40 micrometers of 
average pore sizes at 1 100 degrees C in Carbon 50g to work-example 4 hydroxy 
APATAIDO lOOg about mixing and the thing which carried out press forming. 
Ceramic porous body 2 ** was produced. 

[0032] They are Chitosan 2g and Gelatin 1g PH5.0 It dissolved in 50ml of acetic 
acid solutions, and mixed with the PUREO mycin 2g which is an anticancer drug 
at this solution, in addition, work example 1 the same method - the sustained- 
release drugs content ceramic porous body of this invention - moreover - the 
same ~ work example 1 the conventional drugs content ceramic porous body 
which contained PUREO mycin by the same method - respectively - 1 It 
produced ** every. The former PUREO mycin content is 3 1cm of porous bodies. 
Although 22mg of hits and the latter were 25mg, they use these, and they^are a 
work example 1 . The total elution rate was investigated temporally similarly. It is 
drawing 5 about the result. It is shown. 

[0033] Even if the sustained-release drugs content ceramic porous body of this 
invention will pass 40 days so that clearly from drawing 5 , a total elution rate is 
about 60%, and it turns out that sustained-release [ of drugs ] is shown. 
[0034] Comparative example hydroxyapatite is changed into slurry status with a 
ball mill, and it is 3#10 about 1cm. After sinking into urethane foam, it calcinates 
at 1300 degrees C, and they are 97% of porosity, and the average pore size 350. 
mum The ceramic porous body which consists of hydroxyapatite was produced. 
Next, Chitin 5g and Collagen 1g were dissolved in 50ml of solution of 
hydrochloric acid of PH 3.0, and the kanamycin 2g of antibiotics was made to mix 



with this compound solution. In addition, work example 1 The content of 
kanamycin is 3 1cm of porous bodies with the same method. Kanamycin which is 
12mg of hits produces to chitosan the ceramic porous body of the drugs content 
by which distributed maintenance is carried out, and, similarly it is a work 
example 1 . The total elution rate of kanamycin was temporally investigated by 
the same method. It is drawing 6 about the result. It is shown. 
[0035] In the ceramic porous body of this drugs content, there will be a total 
elution rate of 90% in about 15 days, and some aforementioned conventional 
drugs content ceramic porous bodies, ******, and differences were not accepted 
so that more clearly than drawing 6 . 

[0036] As stated, as mentioned above, the chitin, the chitosan, and its derivative 
as a biolysis nature base material, Safety of collagen is high as a biomaterial, 
and by changing the concentration of these biolysis nature base materials, 
porous body Ceramics Sub-Division of this invention can adjust the quantity of 
the drugs to release gradually, and gradual release time, and can be controlled. 
Moreover, the calcium phosphate system material which is the skeleton of 
above-mentioned porous body Ceramics Sub-Division is the optimal as a bone 
supplementation material which was excellent in compatibility with a bone and 
contained drugs, such as antibiotics. 
[0037] 

[Effect of the Invention] The stable gradual release covering the long time of 
drugs when the ceramic porous body of this invention is applied to the affected 
part, That is, since aggregate and the charge of a holding material of drugs are 
used for material with high safety in in the living body while long-term duration of 
drug effect is possible and preventing the side reaction by intensive elution of 
drugs, there is no fear of having a bad influence on a living body, and a patient's 
mental anxiety can be removed. 



[Translation done.] 



